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Beginning of the Second Year
Along with many scientific advancements and experiments,
November brought the first review meeting of the GIDPROvis
project which was held virtually due to Covid-19 restrictions.
Four external experts expressed their criticism and feedback
and the discussion was fruitful and constructive for the whole
consortium.
For additional details, write the project director Paula Vanninen (paula.vanninen@helsinki.fi) or scientific director Gary
Eiceman (gary.eiceman@helsinki.fi) or visit our website
(www.gidprovis.eu).

“Valid criticism does you a favor.”
Carl Sagan, 1934 to 1996

“Chemistry, unlike other sciences, sprang
originally from delusions and superstitions, and
was at its commencement exactly on a par with
magic and astrology.”
Thomas Thomson, 1773 to 1852

Warm Wishes for a New Year 2022

© MK Illumination 2021

Credit: https://www.mk-illumination.com/reference/christmas-lights-in-helsinki/
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Achievements of GIDPROvis
Project Receives 1st Annual Review Meeting by EU
The GIDPROvis project was formally reviewed by the funding agency (Future and Emerging
Technologies Open Programme of the European Union). This review occurred after one year
and is regular and scheduled activity within funded research projects. The review occurred
through a video-conference on 16 Nov. 2021 from 9:00-14:30 (CET) with the following schedule:
9:00-9:10 Welcome and introduction – Gabriella Da Ponte (REA)
9:10-9:25 Project overview- Paula Vanninen (UH), project coordinator
9:25-9:40 Project overview–Gary Eiceman (UH), scientific coordinator
Break 10 min
9:50-12:30 Questions from reviewers for WP1-WP6
12:30-13:30 Lunch
13:30-14:00 Session for Commission and project monitors
14:00-14.30 Feedback Session from Commission and project monitors

The EU Project Office for GIDPROvis and this review was Dr. Gabriella Da Ponte (European Innovation Council and SMEs Executive Agency) and was assisted by the following
external experts:
Professor Christopher Mayhew, Universitaet Innsbruck
Dr. Marta Mrak, BBC, University of Surrey
Professor Isabelle Hélène Compagnon, Université Lyon
Dr. Iwona Kalinowska Bozena, Łukasiewicz Research Network – Industrial Research
Institute for Automation and Measurements
Prior to the review, PowerPoint Files and the Annual Report had been received by the Project
Officer and external experts. On the day of the review, brief summaries were given on the administration and science of the project; later, opportunity was given for the external experts to
question leaders of individual work packages and the leader on commercialisation.
The review ended with live feedback from the experts, after their discussions and analysis of the
project status, to project leaders and management. Both the essence and the details of feedback
were captured and used in considerations of management, operations, and self-reflection by project management and consortium partners. A report from the reviewers has been received and
response and rebalance of activities are occurring in response to the comments of the reviewers.
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Achievements of GIDPROvis
Work Package 3—Human perspective
Responses to Chemical Hazards and Risks – A Milestone M3.2
In WP3, human reactions (e.g. sensing; building perception patterns; developing awareness and knowledge; understanding; making decisions) to the flow of chemical information in their surroundings are explored. The aim of WP3 is to deliver inputs into the development of the human-machine interface of GIDPROvis technology. The information provided for different groups of end user (non-specialists and specialists)
must be meaningful and easy to understand.
The term non-specialists in the project refers to people that are not educated or trained to deal with chemicals or chemical risks and hazards in their everyday occupational activities. The term specialists refer to
people who are educated or trained to deal with chemicals or chemical risks and hazards in their everyday
occupational activities. The specialists are people who due to their work have also developed experience in
addressing different types of chemical risks (e.g. chemical accidents, deliberate chemical dispersion, and
smoke of forest fires).
In year 1, WP3 focused on gaining understandings of non-specialist comprehension of chemical hazard and
risk information. In year 2, the focus in WP3 is on specialists’ perspectives on two main issues: 1) nonspecialist behavior in situations of chemical hazard, 2) communication among specialists in cases of chemical hazard. A team comprised of Sari Yli-Kauhaluoma (University of Helsinki), Andreas Walte (AIRSENSE
Analytics), Milt Statheropoulos and Maria-Theodora Kontogianni (National Technical University of Athens), have conducted so far in total 29 interviews in three different countries (Finland, Germany and
Greece). The interviewees have been experienced professionals, for example, in firefighting, paramedics,
training of first responders, police, military, and civil protection. The preliminary conclusions from the interviews suggests the importance of delivering unambiguous, specific information about chemicals to users.
The first results also indicate that there is a need for different graphical user interfaces for specialists conducting different types of tasks in cases of chemical hazard. Additionally, attention needs to be paid on the
development of the details of the hardware too. All interviews were recorded and the audio files are stored
in the project repository, Eduuni, with limited access.

Figure 1. UN codes were also discussed in expert interviews. One example of an UN code in
transport (UN Recommendations on the Transport of Dangerous Goods, Model Regulations, UN orange book).
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Science and Technology Advancements

Work Package 1 — GID

Gas Ion Distillations (GID) studies and development are strongly dependent on Volatile Organic Compounds
(VOCs) rate coefficients and vapour concentrations. For this reason, an Ion Mobility Spectrometer (IMS) was
installed at VERIFIN to measure time to response and evaluate charge competition for a binary mixture of substances, as a function of vapour abundance. A Gas Chromatograph (GC), with an aluminium clad capillary on its
exit, was coupled to the IMS to deliver a clean substance with a Gaussian profile of vapour concentrations. Simultaneously , two vapour generators were designed to deliver constant vapour concentrations in the low-ppb
range with the use of previously prepared permeation tubes. All lines were equipped with heating wires to
desorb substances off their surfaces. This setup will allow us to deliver to the IMS a binary mixture of compounds, one with fixed vapour concentration, and the other with multiple vapour abundances in a single measurement.

Figure 2. Gas chromatograph combined with ion mobility spectrometer. A vapour generator
is included to provide constant flow of a second volatile organic compounds into ion chemistry studies at ambient pressure (left). View from another angle (right).
"Model-C" integration has started with Karsa. Purpose of the Model-C is to verify experimentally the computational result in earlier study and test how the concentration rate between reactant and analyte ions impact
to yield of product ions. The experiment allows control of concentrations of both concentrations and the product ions are measured with Time of Flight mass spectrometer. At the moment of writing the ModelC experiment has been mounted as a front end of TOF. The heated vapour generator has also been connected
to the experimtal setup. The ions generated by soft x-ray ionization source and the control of amount of reactant ions has been verified but the measurements have not yet been started as the system is being flushed to
clean the TOF spectrum.

Figure 3. A combination of technologies for advancement of GID. In this experiment, a multichamber device is attached to a mass spectrometer
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Science and Technology Advancements
Work Package 2 — SIPRO
After the initial setup of the PCB SIPRO system was successfully completed and the SIPRO IMS used was successfully deployed as a conventional drift-time IMS with a resolution of 110, a problem arose in the operation of
the high-field region. The high field - also called FAT (field asymmetric time of flight) - region consists of a series of glued PCBs on which grids are soldered (see Fig. 2 right). Between these grids, electrical discharges occur
above a field strength of 70 Td (see Fig. 2 right, red rectangle). For a good fragmentation efficiency, however,
field strengths of up to 120 Td are necessary. The problem was investigated and solved by constructing a new
IMS, in which the FAT PCBs were isolated with reinforced glue. The new IMS is shown in Fig. 1. This new
SIPRO IMS is now being integrated into the measurement setup and characterized.

Figure 4. Picture of the new SIPRO instrument designed at built at LUH.

Figure 5. Schematic (left) of the SIPRO structure with high field FAT region marked (green
rectangle),. Photograph of high field FAT region (right) for field induced fragmentation of
mobility selected ions in the SIPRO device.
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Science and Technology Advancements
Work Package 4 — Data Hub
Another achievement was made in Dec 2021 with the integration of a SIPRO analyser with the Data Hub. In
these studies, vapours were introduced into SIPRO as expected from a pre-fractionation by GID. The vapours were sequentially analysed, identified, and assigned vapour concentrations. These measurements were generated with continous communication between SIPRO and the Data Hub and constituted a validation
of the SIPRO-Data Hub functionality with mixtures.
In Figure 6, a spectrum is shown from one of the vapour constitutents in the study and data provided from
the SIPRO analyser are shown below at right including the correct identification and order of measurement
(inset table at bottom of grey page). This corresponded perfectly to the chemical information received by the
Data Hub (Figure. 7)

Figure 6. Mobility spectrum for measurement of authentic substances (above). Data from analyses
(right) made at LUH, Hannover Germany.

Figure 7. Chemical information received and stored at the Data Hub of ATOS in Madrid Spain.
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SCIENTIFIC ADVISORY BOARD NEWS
During the first in-person gathering of the GIDPROvis Consortium in Hannover from August 30 to
September 3, 2021, involvement of the Scientific Advisory Board was activated, included in presentations of the week, and provided feedback on the Project, in achievements, challenges, and opportunities (see Bulletin No. 4).
As a result of SAB feedback, the following occurred in the months since that occasion:
1. Professor Paul Thomas, (now Emeritus at Loughborough University) agreed to coordinate regular
meetings of the SAB for independent discussions of the project. He will be assisted by Gary Eiceman who is for the moment, point of contact for the SAB.
2. A file has been created in the project electronic storage site (Eduuni) where documents can be easily stored and accessed on demand by SAB members
3. Professor Lourdes Arce from the University of Cordoba accepted an invitation to serve on the SAB.
She has specialisation in chemical measurements and years of study and experience in ionization
chemistry at ambient pressure as found in ion mobility spectrometers. Her specialization has been
with complex mixtures of natural products see: https://www.uco.es/ucci/es/noticias-ingles/
item/2518-the-university-of-cordoba-has-simplified-the-method-to-categorize-olive-oil. Also seehttps://orcid.org/0000-0002-7130-8446. We are as a Project anticipating fruitful and regular interactions with her.
4. Professor Graham Cooks asked to be excused from the SAB and his request was accepted with regrets. His encouragement and support were gratefully received and will be missed.

Figure 8. Professor Arce with graduate student Natividad Jurado Campos from their featured
work A robustness study of calibration models for olive oil classification: Targeted and nontargeted fingerprint approaches based on GC-IMS. FOOD CHEMISTRY https://
doi.org/10.1016/j.foodchem.2019.02.104
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